Highly degenerated distal centrioles in rhesus and human spermatozoa.
In humans and other mammals except rodents, the spermatozoa contribute the proximal centriole during fertilization. The inheritance of the distal centriole is not yet fully clear. In the present work, the distal centrioles of rhesus and human spermatozoa have been studied by transmission electron microscopy. The round and elongating rhesus spermatids possess both proximal and distal centrioles. The distal centriole extends posteriorly as an axoneme while the proximal centriole produces a microtubular adjunct. Ejaculated rhesus and human spermatozoa have intact proximal centrioles, but the distal centrioles have degenerated. The central pair of microtubules of the axoneme extends continuously into the distal centriolar region up to the sperm head. Serial transverse and longitudinal sections of the sperm neck region reveal few scattered microtubule duplexes or triplets in the distal centriolar region. The loss of the centriolar microtubules is more extensive on the ventral side of the neck region, the side where the proximal centriole resides. The distal centriole degenerates caudally from the rostral area. Immunogold electron microscopy with anti-beta-tubulin antibody showed that the distal centriolar regions possess 50% fewer gold particles than the proximal centrioles, indicating a significant loss of centriolar microtubules in the distal centriolar region. The A-tubules of the remaining triplets are filled with a dense material, as observed in the axoneme. Thus, rhesus and human spermatozoa introduce only proximal centrioles intact, whereas the distal centrioles are mostly disorganized in the mature spermatozoa.